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for polymer-free drug delivery in which the drug is contained in a
hollow stent and released through laser drilled holes along the ablu-
minal surface of the stent. We hypothesized that hole-size can
modulate in vivo drug release kinetics from DFS.
METHODS Sterilized DFS (96 mg sirolimus/3.018 mm) with hole di-
ameters of 15, 20 or 25 mm were mounted on a Microtrac Stent De-
livery System and implanted in non-diseased porcine coronary arteries
(target stent-to-artery ratio between 1.10:1 and 1.15:1) for 1 to 90 days
(n¼6/time point). Explanted stents and arteries were analyzed for
sirolimus content using liquid chromatography coupled with ultra
violet detection, and liquid chromatography coupled with tandem
mass spectrometry detection, respectively. Drug release was ﬁt to a bi-
exponential model with zero plateau and tissue content to a mono-
exponential model with the same late half-life as late drug release but
a positive plateau. Bioequivalence analysis was performed following
FDA guidance documentation from 2001 to determine if drug delivery
from DFS with different hole-sizes was statistically different. This
analysis evaluates the ratio of the geometric least square means of test
arms across multiple time points. Test arms are considered bio-
equivalent if their geometric ratio is within the bounds of 0.8 – 1.25.
RESULTS Sirolimus release kinetics from DFS were biexponential (Fig
A, R2>0.99), speaking to the existence of an easily available and
releasable pool of drug that elutes within the ﬁrst day (ﬁrst time point)
following arterial implantation, plus a pool of sustained-eluting drug
with a half-life of 28-32 days. Notably, the fraction of drug load that is
sustained-eluting and its half-life of release both decreased with
increasing hole-size (Fig B). Tissue content tracked the ﬁrst order
elution of the sustained-eluting drug pool down to an apparent
plateau level of 0.510.03 ng/mg (Fig C) and was not statistically
different for any of the hole sizes evaluated (15, 20, and 25 mm).
CONCLUSIONS Though drug in tissue from DFS with hole-sizes of 15
to 25mm were bioequivalent, hole-size emerged as a design parameter
for predictably titrating local tissue retention of DFS eluted drug.
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BACKGROUND The advent of bioresorbable scaffolds is redrawing
attention to accurate device size selection. While signiﬁcant undersizing
often results in incomplete strut apposition (ISA) or underexpansion,
possible impact of oversized stent implantation on arterial wall injury has
not been systematically investigated with drug-eluting stents (DES).
METHODS To evaluate the effect of stent oversizing on acute and
long-term outcomes, serial (baseline and 6-12 months) coronary
angiography and IVUS were performed in 2931 lesions treated with
DES (355 sirolimus, 846 paclitaxel, 1387 zotarolimus, and 343everolimus). The degree of stent oversizing (%SO) to angiographic
reference vessel diameter (RVD) was calculated as (nominal stent
diameter – RVD) / RVD x 100 (%). Post-procedural stent expansion was
calculated by IVUS as minimum stent area divided by the average
reference lumen area. Clinical outcomes including target lesion
revascularization (TLR) and stent thrombosis were followed for 1 year.
RESULTS Overall, smaller pre-procedural RVD was linearly associated
withhigher%SO (r¼-0.670, p<0.001). Signiﬁcant stent oversizing (deﬁned
as%SO>10%)was found in82%of small RVD (<2.75mm)group and33%of
larger RVD (2.75mm) group. The signiﬁcant oversizing group underwent
less post-dilatation (p¼0.002), but achieved greater stent expansion
(p<0.001) and less ISA (p<0.001) without increase of edge dissection after
procedure. When stratiﬁed by vessel size and stent oversizing (no differ-
ence in DES type among the 4 groups, p¼0.525), progressive decreases of
angiographic binary restenosis and TLR rates (left ﬁgure) were found in
favor of larger vessel size and oversized stents. Stent thrombosis was
observed the most in the small RVD with low %SO group compared with
the other subgroups (p¼0.040) (right ﬁgure).
CONCLUSIONS In this pooled data analysis, no negative impact of stent
oversizing was documented with respect to procedural and long-term
clinical outcomes. Clinical adverse events appeared to be primarily
related to vessel size itself, rather than the selection of a stent larger than
the vessel size. In particular, small vessels treated with a smaller stent
were associated with greater adverse events, suggesting that aggressive
selection of larger stents with appropriate attention to edge effects may
optimize long-term outcomes even in DES implantation.
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